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During the run 21,150 Ib. of ore was smelted with 6,555 Ib. of charcoal, and 1,191 Ib. of sand for flux. The sand contained 81.71 per cent, of silica, and 14.27 per cent, of alumina, with 1.6 per cent, of lime and i.n per cent, of magnesia.
The mean analysis of the pig-iron was:
Si} i-75 per cent.; S. 0.029 Per cent.; P, 0.022 per cent; Mn, 0.23 per cent.; C, 4.58 per cent.
Supposing that the ore were smelted in a simple furnace such as was actually used, in which the ore, flux and charcoal are all charged into the furnace at the top, and no use is made of the escaping gases, it will be necessary to make some assumption in regard to the composition of these gases as no information is given. Assuming that they consisted of equal volumes of CO and C02, it will be found that the carbon required to reduce the ore and carburize the pig-iron will be 14 per cent, of the ore, which will correspond to 25 per cent, of charcoal, or 930 Ib. of charcoal per ton of pig. In the actual case 1,140 Ib. were used, part of which was, however, burned on the top of the charge. Assuming further that the gases escape at 400° C., and that 20 per cent, of the electrical heat is wasted by radiation and conduction from the furnace, a calculation showed that 0.267 E.H.P. years per ton of iron would be needed, a figure which agrees better than could be expected with the amount actually used, which was 0.268.
If now the same charge were smelted in the ideal furnace, so that the escaping gases were utilized to preheat the charge, and allowing for the loss of 20 per cent, of the electrical heat and 20 per cent, of the heat produced by the burning gases, it will be found that only 0.216 E.H.P. years would be needed.
In this calculation only the fixed carbon in the charcoal has been considered, but with the ideal furnace the volatile matter in the charcoal would also be of use for reducing and preheating the ore in the upper zones of the furnace. A smaller amount of charcoal and electrical energy would therefore be sufficient.
In conclusion it may be stated that in an electric furnace of good construction, one ton of pig-iron should be obtained with the use of 600 to 800 Ib. of charcoal and about 0.20 to 0.22 E.H.P. years, and that in order to allow for delays the amount of electrical energy should be raised to about 0.25 E.H.P. years.1
1 These figures apply to ores of 50 per cent, or 60 per cent, of iron. For poorer ores a larger amount of electrical energy would be needed, but the amount of charcoal per ton of pig would not be much increased.ctice.culations, vol. ii, Problem 76, p. 404.
